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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize an efficient interpolation with less 
interpolation points while making maximum use of an allowable amount of 
tolerance. 

SOLUTION: This is a curve interpolation method which interpolates a given 
curve by an approximate circular arc group within the allowable amount of the 
tolerance. In addition, an approximate circular arc and an approximate segment 
line which are located between the curve to be controlled, designed and 
analyzed and another curve which is generated to have the maximum value of 
the allowable tolerance inside the curve are founded. Then, the approximation 

of the curve is made by the circular arc group and the segment line being * ' T-"-!^"^ « • 8 

within the allowable amount of the tolerance, and the approximate circular arc 
and/or segment line, which are/is approximate and smoothly connected, are/is 
generated so that the circular arc group and the segment line may have the 
same slope at a contact point. Further, the approximation is made with a 
concave circular arc or segment line in the concave area of the curve and with 
a convex circular arc or segment line in the convex area of the curve. 







LEGAL STATUS 

[Date of request for examination] 11.06.2002 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



JP 2004-13797 A 2004. 1. 15 



(19) 



(JP) 



J|$gB2004-13797 

(P2004-13797A) 
(43)£HJB ¥«16*P1/115B (2004. 1.15) 



(51) Int. CI. 7 

G 0 5 B 19/4103 
G 0 6 F 17/50 



F I 



G 0 5 B 19/4103 A 
G 0 6 F 17/50 6 2 2 A 



5 B 0 4 6 
5 H 2 6 9 



m-^mco^ 5 



OL 



(^91) 



(21) 4^# 

(22) 41^0 



^2002- 1 70070 (P2002- 1 70070) 
W-f&UmM 118(2002.6. 11) 



(71) tii!^A 000000974 

100076705 
100107283 

(72) A* 

^nmH^Tfjjii^DTisi^- )\\mmnm% 



(74) ttJI A 
(74mS A 
(72) 



(54) [^^fai nmz±*mmmBi5&&xfizW5fczm^fc\ 



(57) [Sft] 




s 




3 * 



•(2) 



JP 2004-13797 A 2004. 1. 15 



im$m 1 1 
immm 2 1 

[fft**M3 3 

m>$m 5 1 

n£<7>R®S¥M^#*Si^n?|ig i;i^ff9^ (cia^L-rv#t>^(3t^-r^»^R?flI 

co o o n 

[0 0 0 23 

[tt^tf>&fi53 , ^ 

i$©tl©ffii(t > U ^ - b EfflUk KEM> Kffi*§U 'W* 



•(3) 



JP 2004-13797 A 2004. 1. 15 



[0 0 0 33 

^roll^^t-l^t LT> ^ 2 0 0 0 - 3 2 1 2^fg{^l±. b U7>XO^ 



a t -r & § ^cDtttb^-f t o ft # . 

[0 0 0 43 

£©«fc3fc*#ffiW©Xj&*»«*fe£ L-C. m*-lS. 1SIW¥ 1 0 - 2 4 0 3 2 9^j>m 

\ztm.zti'c\,^&nt£K-7 s 7'< ^mmzzzmms^ zzizi*^ mm^-i 0-228 
3 0 G j %$:mizmm.zti-?:^& <t t^nurb sft*su=j:*?SH3f8R> mm^p-Q- 1 6 2 
1 8 A^mizsEm^n-c^^^ot^^^mz^^mm^. 5956 
7 ^sHziam s n-ri^ * ^v^nv^ kamic: J: < nr ^ 

iti?.oftl»{-«fc«ffiH^ -tn«r#f n 5i:-r*l93H-*J^t=t«|iI»6*-* < »<- S9ftf<z>l* 
[0 0 0 53 

[^g>Wp-$Xcfc o i:-T-i>ISii3 

£ T _ f&(OfaW^&&mmt£ P39ttt«^*^fflLT*IHI* 

k^-ewstiiL^c^ft, wadset #ram*©w&'Wiiw#?*<0 



•(4) 



JP 2004-13797 A 2004.1.15 



[0 0 0 83 

[SIS £ P^-T & tz 46 od #133 



_ „ Ktf^aUKS (CAD^) > »*T3fc«SS«tt^K 

5 1> "C J ±js<e> w^*fe * * » tzm& t-t&* 

[0 0 1 1 ] 

r (q) = (X, (q) . (q) ) > *>»tt** Z * ( Q ) = ' / V< 

*n^n, kn (q) . k * (q) £-r£<> q o ^M^^-r^o 

[0 0 1 23 

z ( q ) z * ( q ) ©DO EM* { q I [Qs, Qf] 1 EM I Q I L q . . q 

,]"} Oi£iuti^T(^-9o fcfc*L. z, (q.) , z t (q.) z , 

(q f ) . Z * (qr) ©ttSMfifcHil «* 0 *>'h£ ^ ^~*o 
Xf7 7'0 : q . &ffiW I t 3 fflj&q mi:'*"*- 



(5) 



JP 2004-13797 A 2004. 1. 15 



Xf>y7*l : (q m ) ^O^.CD{kM#^k r- (q m ) icHU^RSlIAl^ 

£ti (H 1 (D ( a ) ) > EF^ { q I [ q s . q f 3 } Otf>R3EA 1 5«>«»L f 

-eling-T&o ^^t^.ht^^<b^ (ISIICO (b) ) >. Xt-v7'2 l-M^o 
X^<v7°2 : TOKA 1 ^#Mffl^^^ffl^^P^t^^L> A 1 (Dm^A 1 <h*#<b^ 
U^-T^R^A 2 ^\ «9^L f fc#Waftlftfc^tt*OM-?»N-*^&« (01© ( c 

) ) , gfl {q | [ q s . q r ] } ^-^©R5EA 1 , A 2 t-?©15}L f -e*fgK|-r & 
. -£ •? £ l^ft £ fcf (@1© (d) ) . X^>y 7*3 icjflttf. 

Xf-v7'3 : R3KA 1 . A 2 tt#Jfctt»fc^tt»W>IINz#«El^ A 2 #?* €,0^8?*- 
'g»#FSffi|i(7^^^^^c7)?iP B 1^q m , (01© (e) ) » 

[0 0 13] 

z r- (q) . z * (q) CDaiEPsI^ (q I [q s , q f ] } £ K EH {q I [q q 
r] } <Z>j£<fcU±J*TFtwf£-5. /:f:U z. ( q . ) , z * (q.) <Z>ffiSS*e*HiIf±x z, 
(qf) . z t (q f ) ©ft*«e*ffil«l: 0 *>/h£^£:^f 

z , (q) tz t (q) £Ann;tnc£> flEra^naEra^mtc-a-*. j^tk HEfioi 

[0 0 1 4] 

H^di^^&E ra commute 

z r- (q) , z * (q) <£>i£b;fr£>IH]'\£:f£<£EF^£ {q I [q ccv , q cv ^] } £: L 

. ERA { q I C q e <= v , q c v ^ ] } ©ifiteUiJ^T^O . fc/cL, q o c v t±G3EHI 

z ( q o ) k r- ( q c ) (DMft&Z * ( q) £2ffc>*J&&P itU z * 

( q o ) £ii 0 . #f £ k t ( q <= ) (Dmftifi z . ( q) £3fcfc>.& < &£p 2 ^U P i £ P 
2 &*&5?*8t#& L f <h-T^ (12). 

EW {q I [q C o V , Qo] } tiDfllEraT?**©-^ 3 ©EMOifiittCi, _k<DLf £J3 

^-ciHiEMoififcW^izfi^. ^ m 

Era (q I [q cvx . q c ] } l±rflEra-e<k£ ©t, 3. <Z>EH3<Z>i£feUi, _LcDLf 

[0 0 151 

[Hfife^J] 

Tiarolgi 1 t^^-T hD3^ 'DlffifcWlHIKIHI { q I [ 0 . q o ] } (iM-^lffi^) © 
[0 0 16] 

= ( -16 sin(g) + 100 sin(«/6) , -16 cos(g) + 100 cos(g/6) ) 

tW5^i*0. 02. 0. 015> 0. OK 0. 0 0 2 2 t^Lf^IU L^o 

A:i:*o«m^i:ieiw»**n-enia3. 04, 05, igeiz^.jaatcTrrrjfc?^ 

ftfS^HStfO. 0 1 SmmCtitt-^oPBSt-^O^SHfctT-sTiiS 
0 @5(:/Tt<t^=, TO^O. 0 1 ramOtKlH^CRMi- o<Z>*»-??fflM 
^fo-CisO. 06lwTtiot^ MMafrFO. 0 0 2 2 mm0^lffl^©rai- 

[0 0 18] 



•(6) 



JP 2004-13797 A 2004. 1. 15 



T§E<7)$t 2 l^Tjk-t b a n -Y K^Tffl^^H^^db^ IZRfl { q I [0, 30s; 

/29] } (cn^~a^) <Dpmmm* , mM^tz 0 nm-temzo. 5 tLfcti©^ 

[0 0 19] 
[§&2] 

= ( Xciq) , ) 
*(q) = 123 sin(g/30)- 3 sin(g) - 9/2(sin(g/30)/30'8in(g)/4l)/A 
y t (q) = 123 cos(g/30)- 3 cos(g) • 9/2(cos(g/30)/30-cos(g)/4l)/ Dt 
Dt a = (cosCg/SO/SO-cosC^MD^CsinCg/SOVSO-sinCgjMOz 

[0 0 2 0] 

[fgHE^&jjn] 

I$iH^-#- £ /£ *6 <7>i|£|II £> £ , 

[m 3] *mme>mMm (n^^ K^DM5oiH][ZFHi^n^?iPB f k i^^m= o . 
o [mm] ) (D^^T^-rmm-c^^o 

5 [mm] ) <Dm^&^~?$&^"?$>&° 

im 5 ] ^fg^OHWJ ( h a n K^>Q>ft^^>lH][2:PBlc^R^ir B ^ |^#4^ = 0 . 
0 [mm] ) (DH&m&TT^Mim-efo&o 

im 6 ] ^^m^mmm (bD^^ K^Dffi^oKiizpB^RWiPBi. o . 

2 2 [mm] ) (Dlfe^*Kirmm~?:& & 0 

[H17] *^I©»J (han-r K^fft^^>tHl7i>^i£i^i:^^>l2:rBTcoR^IIira. 
<£M=0. 5 [mm] ) (D%£%k*fF.-tWkm-e $>&o 



0 2 
0 1 
0 1 
0 0 



•(8) 



JP 2004-13797 A 2004. 1. 15 



[HI 5] 



[H16 3 




L0Q22lmnJ 

w&it— aarwu 



[12 7] 



•(9) 



JP 2004-13797 A 2004. 1. 



7n> l-^-vOigSt 



(72) SH # 

C72)&8J!# 3c» sat 
(72)56W# S5I^ 

F ?-M#3s) 5B046 FA04 FA12 

5H269 AB01 AB19 AB33 BB03 BB05 RB14 



